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[57] ABSTRACT

A gas generator, which can be used to inflate an airbag,
that has a perforated outer housing wall, a fuel chamber,
an expansion chamber which adjoins the fuel chamber
and i1s connected to the fuel chamber via openings,
includes a surrounding filter resting against the outer
housing wall. A filter tube holds and supports the filter.
To provide a secure and uniform sealing of the edge of
the filter along the entire circumference of the outer
housing wall, a ring-shaped clamping device is pro-
vided between the filter tube and the edge of the filter.

The clamping device presses the edge of the filter
against the outer housing wall.

14 Claims, 1 Drawing Sheet
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1
GAS GENERATOR

BACKGROUND AND SUMMARY OF THE
INVENTION

The present invention relates to a gas generator com-
prising an expansion chamber which adjoins the fuel
chamber, is connected to the fuel chamber by means of
openings and has filters for the emerging gas flow, a
surrounding filter resting against the perforated outer
housing wall and being held and supported by a parti-
tion which is a filter tube.

It 1s important ia the case of gas generators to let the
gas flow generated in the fuel chamber flow out of the
openings in the outer wall of the housing as fast and as
uniformly as possible for the purpose of filling up the air
bag. In this case, the gas must be cooled and purified
with respect to the particles contained in the gas flow.

For this purpose, the gas is first guided through a
coarse-mesh filter and then through a fine-mesh filter
resting against the outer housing wall (see German
Patent Document 39 21 472 C1).

However, the fine-mesh filter, which extends down
to the filter tube, does not absolutely and with its whole
circumference rest against the outer wall of the housing.

As a result, a portion of the gas escapes between the
filter and the outer housing wall and 1s neither cooled

nor filtered. A construction of the gas generator in
which the filter is held by brackets which are punched
out of the filter tube and bent does not satisfactorily
solve the problem. This is because a sealing-off of the
filter edge with respect to the outer wall of the housing
makes sense only if it is effective along the entire cir-
cumference.

An object of the present invention is to provide a
solution which avoids the above-mentioned disadvan-
tages and achieves an effective filtering and purifying of
the gas flow with respect to particles.

This and other objects are achieved by the present
invention which provides a gas generator that has a
perforated outer housing wall, a fuel chamber, an ex-
pansion chamber which adjoins the fuel chamber and is
connected to the fuel chamber via openings, includes a
surrounding filter resting against the outer housing
wall. A filter tube holds and supports the filter. A ring-
shaped clamping device is provided between the filter
tube and the edge of the filter. The clamping device
presses the edge of the filter against the outer housing
wall.

With the present invention, a number of advantages
are achieved. The ring-shaped clamping device seals off
the edge of the filter facing the gas flow uniformly
along the entire circumference with respect to the outer
wall of the housing and holds it in 1ts installed position.
In the lower area, the filter is protected from local ther-
mal overstressing by the gas flow flowing through the
filter tube openings.

The preassembly of the clamping device is very sim-
ple. The nng-shaped clamping device is placed on the
filter tube; when it i1s pressed on, it is automatically
centered and fixed by means of the small supporting
legs mounted on the inner edge.

In contrast to the previously known construction, the
filter of the present invention may have a shorter de-
sign, whereby a cost advantage is achieved which out-
weighs the manufacturing costs of the clamping device.
A slag trapping groove provided on the interior edge of
the clamping device clearly reduces the proportion of
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fine and coarse particles in the gas flow and, as a result
of the swirling-together of the gas, causes a more effec-
tive utilization of the filter entry area. On the whole, by
means of the use of the clamping device, there is less
reduction in the power of the gas generator than the use
of customary methods for the filtering-out of particles.

Other objects, advantages and novel features of the
present invention will become apparent from the fol-
lowing detailed description of the invention when con-
sidered in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 115 a cross-section of part of the outer circum-
ference of a gas generator constructed in accordance
with an embodiment of the present invention.

FIG. 2 is a cross-section of part of the outer circum-
ference of a prior art gas generator.

FIG. 3 1s a cross-section of part of the outer circum-
ference of a gas generator constructed in accordance
with another embodiment of the present invention.

DETAILED DESCRIPTION OF THE
DRAWINGS

For the purposes of comparison, FIG. 2 is a very
simplified partial sectional view of a gas generator ac-
cording to the state of the art. The housing 1 is manufac-
tured as a sheet metal construction and comprises a fuel
chamber 2. The propellant generated in the fuel cham-
ber 2 escapes, as shown by the path of the gas flow 4, via

‘openings 3 into an expansion chamber 6.

From there, the gas flow 4 leads through a perforated
filter tube S into a second part of the expansion chamber
6. A filter 7 i1s arranged there which is situated in front
of the outlet openings 13. The filter tube § holds the
fiiter 7 1n 1ts position. The leakage problem exists at the
point at which the gas flow 4, after passing through the
filter tube 5, arrives on the filter 7. The reason is that the
filter 7 1s only 1nsufficiently pressed against the housing
wall 1.

This disadvantage 1s eliminated in a simple manner by
means of the embodiment of the present invention illus-
trated in FIG. 1. Before the assembly of the gas genera-
tor, a ring-shaped clamping device 9 1s pushed onto the
filter tube 8. In the sectional view, this clamping device
has a flattened Z-shaped course. The inside edge of the
clamping device 9, which points to the fuel chamber 2,
has a number of small supporting legs 11 that are to be
fixed to the filter tube S. The generated propellant flows
to the filter 7 through the spaces between the small
supporting legs 11.

As easily recognizable in the sectional view of the
clamping device 9, its center area has a ring-shaped
surrounding contact surface 10. This contact surface 10
slopes at a flat angle toward the inside wall of the hous-
ing 1. As a result, the lower edge 8 of the filter 7 is
clamped in and sealed off during the assembly. It is also
easily recognizable that the filter 7 1n FIG. 1 is consider-
ably shorter than that in FIG. 2.

The clamping device 9 of F1G. 3 represents an alter-
native embodiment of the present invention. In this
embodiment, a surrounding groove 12, which is open 1n
the direction of the occurring gas flow, adjoins the
contact surface 10. The slag particles in this groove 12,
which are contained in the gas flow are caught. Also,
the gas flow is swirled before it arrives on the filter.
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The clamping device of the present invention reduces
particle ejection without additional costs for other in-
stallations without considerably reducing, as in the case
of other methods of particle filtering, the power of the
gas generator. |

Although the invention has been described and illus-
trated in detail, it is to be clearly understood that the
same 1s by way of illustration and example, and is not to

be taken by way of limitation. The spirit and scope of

4

pressing the edge of the filter against the outer
housing wall; |

wherein the clamping device has a contact surface
which extends in a sloped manner toward the outer
housing wall; and

wherein the clamping device has an inner edge with
supporting legs on said inner edge.

10. The gas generator according to claim 9, wherein
the clamping device has a groove which is open in a

the present invention are to be limited only by the terms 10 direction of approaching gas.

of the appended claims.

What 1s claimed is:

1. A gas generator comprising:

a perforated outer housing wall;

a fuel chamber:;

an expansion chamber which adjoins the fuel cham-

ber and is connected to the fuel chamber via open-
Ings;

a surrounding filter resting against the outer housing

wall, the filter having an edge;

a filter tube that holds and supports the filter; and

an automatically centering ring-shaped clamping

device between the filter tube and the edge of the
filter, the clamping device having a z-shape in
cross-section with a center section that is acutely
angled with respect to the outer housing wall, the
center section pressing the edge of the filter against
the outer housing wall in a circumferentially uni-
form manner.

2. The gas generator according to claim 1, wherein
the clamping device has a groove which is open in a
direction of approaching gas.

3. The gas generator according to claim 1, wherein
the clamping device has an inner edge with supporting
legs on said inner edge.

4. The gas generator according to claim 3, wherein
the clamping device has a groove which is open in a
direction of approaching gas.

5. The gas generator according to claim 1, wherein
the clamping device has a contact surface which ex-
tends 1n a sloped manner toward the outer housing wall.

6. The gas generator according to claim 5, wherein
the clamping device has a groove which is open in a
direction of approaching gas.

7. The gas generator according to claim 5, wherein
the clamping device has an inner edge with supporting
legs on said inner edge. |

8. The gas generator according to claim 7, wherein
the clamping device has a groove which is open in a
direction of approaching gas.

9. A gas generator comprising:

a perforated outer housing wall;

a fuel chamber;

an expansion chamber which adjoins the fuel cham-

ber and 1s connected to the fuel chamber via open-
Ings;

a surrounding filter resting against the outer housing

wall, the filter having an edge;

a filter tube that holds and supports the filter; and

a ring-shaped clamping device between the filter tube

and the edge of the filter, the clamping device

15

20

25

30

35

40

45

50

33

65

11. A gas generator comprising:

a perforated outer housing wall;

a fuel chamber:;

an expansion chamber which adjoins the fuel cham-

ber and 1s connected to the fuel chamber via open-
Ings; -

a surrounding filter resting against the outer housing

wall, the filter having an edge:;

a filter tube that holds and supports the filter; and

a ring-shaped clamping device between the filter tube

and the edge of the filter, the clamping device
pressing the edge of the filter against the outer
housing wall; and

wherein the clamping device has an inner edge with

supporting legs on said inner edge.

12. The gas generator according to claim 11, wherein
the clamping device has a groove which is open in a
direction of approaching gas.

13. A gas generator comprising:

a perforated outer housing wall;

a fuel chamber:

an expansion chamber which adjoins the fuel cham-

ber and 1s connected to the fuel chamber via open-
Ings;

a surrounding filter resting against the outer housing

wall, the filter having an edge;

a filter tube that holds and supports the filter; and

a ring-shaped clamping device between the filter tube

and the edge of the filter, the clamping device
pressing the edge of the filter against the outer
housing wall;

wherein the clamping device has a contact surface

which extends in a sloped manner toward the outer
housing wall; and

wherein the clamping device has a groove which is

open 1n a direction of approaching gas.

14. A gas generator comprising:

a perforated outer housing wall;

a fuel chamber;

an expansion chamber which adjoins the fuel cham-

ber and 1s connected to the fuel chamber via open-
Ings;

a surrounding filter resting against the outer housing

wall, the filter having an edge;

a filter tube that holds and supports the filter; and

a ring-shaped clamping device between the filter tube

and the edge of the filter, the clamping device
pressing the edge of the filter against the outer
housing wall;

wherein the clamping device has a groove which is

open 1n a direction of approaching gas.
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